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Tsyndrome coronavirus-2 and
related coronavirus disease 2019
(COVID-19) pandemic have deleteri-
ously affected cancer research world-
wide, including basic, translational, and
clinical fields, because of prolonged
shut-down of research laboratories
consequent to lockdown restrictions,
curtailment of researchers’ laboratory
access, decreased availability of patient
samples, and clinical trial dis-
ruptions.1–5 In addition, cuts in funding
are significantly contributing to the
impact and are threatening the viability
of cancer research as a whole.6–9 The
consequences of this disruption may
cause additional morbidity and mor-
tality in the years to come beyond
those directly related to COVID-19, the
so-called nonviral casualties.

Currently, no objective data are
available on the pandemic’s impact on
preclinical projects. Regarding clinical
trials, recent reports showed general-
ized detrimental experience added to a
60% decrease in new trials for cancer
therapeutics since the pandemic star-
ted.10,11 In parallel, loss in research
funding has been significant. Promi-
nent philanthropic cancer-focused or-
ganizations such as the American
Cancer Society, the Canadian Institutes
of Health Research, and Cancer
Research UK have lost an estimated
$200 million each during 2020 as a
consequence of a lack of fundraising
activities and donations.6–9 Data from
patient organizations indicate wide-
spread economic crises that will
further decrease research funding.12

This situation is particularly con-
cerning for pancreatic cancer (PC), the
most aggressive and lethal solid tumor
for which accelerating research is
essential to improve early diagnosis,
treatment, and overall outcomes.13–16

The abrupt slowing of PC cancer
research during the COVID-19
pandemic and the uncertainty about
SCO 5.6.0 DTD �
its future sustainability are challenging
not only for scientific advances made
to date, but also for future progress.
Given this alarming picture, PC was
recently referred to as being in a state
of medical emergency.17 The design of
collaborative and multidimensional
strategies for resuming research for
this neglected tumor is therefore an
urgent public health priority, especially
because PC incidence and mortality are
constantly increasing, projected to
soon become the second cause of
cancer-related death worldwide).15,16

In this context the PanCaCOVID-19
Study Group was formed to analyze
the pandemic’s impact on PC research
and to understand the magnitude of the
damage to provide useful information to
assist policymakers for safeguarding
research networks. To this aim, a cross-
sectional study was launched in
November 2020 on the occasion of PC
awareness month. It consisted of a
quantitative and qualitative analysis of
COVID-19’s impact on PC research
across the globe, including basic/trans-
lational research, clinical trials, and
research advocates. Three separate on-
line, open, mixed-methods surveys were
used to examine each specific field. The
target population consisted of 3
different groups: principal investigators
(PIs) focused on basic/translational
projects, PIs or subinvestigators of clin-
ical trials for PC, and coordinators of PC
patient organizations. The recom-
mended standards for conducting and
reporting web-based surveys (Checklist
for Reporting Results of Internet E-sur-
veys) were followed.18

The study covered 418 individuals
from 37 countries across 5 continents,
including 164 laboratory PIs (surveyed
from November 1 to November 30,
2020) and 102 clinical PIs (surveyed
from November 23 to December 14,
2020). Patient organizations were
surveyed twice by the World Pancre-
atic Cancer Coalition (44 in May and 23
in December 2020).
Preclinical Research
Basic research was impaired sub-

stantially due to abrupt and prolonged
interruption secondary to the COVID-19
YGAST64508 proof � 3 September 2021 � 11
outbreak, as reported by two-thirds of
preclinical PIs. Although the pandemic
has stimulated alternative approaches
to conduct some aspects of cancer
research activities and scientific meet-
ings, in vitro and in vivo experiments
cannot be performed without a labora-
tory. The total and/or intermittent
closure of laboratories and the forced
turnover of staff to reduce interpersonal
contact, combined with reduction in
clinical trial enrollment and overall ac-
cess to hospital facilities, stopped pro-
jects based on human samples such as
patient-derived xenograft and patient-
derived organoids establishment. In
addition, delays in materials and re-
agent supply, due to pandemic-related
increased demand and prioritization,
have negatively impacted the conduct of
all types of preclinical non–COVID-19
research projects for most survey re-
sponders. Although some of these
negative effects will likely be rolled back
once the acute phase of the health
emergency recedes, other aspects are
poised to endure and are likely to cause
long-lasting negative impact. Two-thirds
of responders estimated it would take
up to 1 year to return to prepandemic
levels once peaks of the pandemic sub-
side, whereas the persistence of COVID-
19 outbreaks would have detrimental
effects on the research activity that
would take years to reverse.

Travel and mobility restrictions
have significantly impacted the ability
to recruit talented international scien-
tists and trainees. This, along with de-
nied access to education and
laboratory training courses for gradu-
ates and PhD students, increased
teaching load and remote teaching
preparation, stress and anxiety, and
increased time spent caring for chil-
dren and/or family members, have
moderately to severely affected
research projects for two-thirds of
preclinical PIs. The overall serious
concerns about the future of early
career staff expressed by almost the
totality of PIs (both senior and junior)
is alarming (Figure 1A). Difficulties in
maintaining research productivity, job
mobility, networking, and funding will
have a detrimental long-term impact
on early career scientists and will
Gastroenterology 2021;-:1–6
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Figure 1. Impact of the
COVID-19 pandemic on
PC preclinical research
and patient organizations Q6.
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ultimately undermine the scientific
community as a whole.19,20 To
emphasize the seriousness of the situ-
ation, the prospect of a lost generation
of cancer researchers, with early
career researchers moving to other
fields, has been recently suggested.9

Another recurrent concern was the
economic sustainability of research,
not only regarding the present (two-
thirds of participants lost funding,
with an average loss of 107.196 US
dollars) but also, and particularly, the
future (Figure 1A). On one hand, the
prolonged suspension of research ac-
tivities did not allow the acquisition of
preliminary data necessary to write
new grant proposals. On the other
hand, cuts in cancer research funding
are going to decrease the availability
of novel grant opportunities. Inter-
estingly, two-thirds of PIs relied on
charitable-based funds.

Patient Organizations
Patient organizations are vital to

sustain PC research. According to data
2

SCO 5.6.0 DTD �
from the National Cancer Institute, in
1999 total public funding for PC in the
United States was only 17.3 million
dollars. It increased to 177.9 million
dollars by 2017, mainly through the
advocacy efforts of the Pancreatic Can-
cer Action Network. In addition to
helping increase federal research fund-
ing for PC, the Pancreatic Cancer Action
Network funds private research. Many
other groups play a key role in funding
PC research across the globe. Among
those who participated in the World
Pancreatic Cancer Coalition’s survey, 27
organizations funded research projects.

Our data indicate that PC patient
organizations have been brought to
their knees by the COVID-19 pandemic.
Almost all those included in the cur-
rent study experienced a reduction in
income by half compared with 2019.
All forms of fundraising were affected
to varying degrees. Fundraising events
were the most severely and constantly
affected (Figure 1B). Two-thirds of
participants have tried new ways of
fundraising, mainly through virtual
YGAST64508 proof � 3 September 2021 � 11
activities. Half of funding research
programs were either reduced or
paused. Concerns that reduced
research will negatively impact the
development of new diagnostic and
therapeutic strategies, and significant
anxiety about the disruption of clinical
trials’ activity in a challenging cancer
type like PC were common.

Only one-third of research advo-
cates expected to guarantee usual
levels of research funding after the end
of the pandemic. This indicates that a
substantial proportion of PC research
is at serious risk.
Clinical Trials
Clinical research is vital to test and

validate new therapeutic (or preventa-
tive) strategies. Given the current
limited efficacy of available therapeu-
tics for improving overall outcomes and
the absence of standard early-detection
programs,14 every patient with PC
should be offered the opportunity to
participate in clinical trials.
:21 pm � ce
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The picture of the COVID-19’s
impact on 102 clinical trials (from
phase I to phase IV) for patients with
PC in sites across 40 countries is
alarming. In addition to the reor-
ientation of clinical studies toward
COVID-19, the disruption of clinical
research was due to the inability of
patients to return to healthcare cen-
ters for study visits, limited availabil-
ity of ancillary services (including
biopsies, scans, blood tests), and dif-
ficulties of holding timely meetings
between investigators, investors, re-
view boards, and contract research
organizations. A moderate to severe
negative effect on trials was experi-
enced by nearly all PIs (Figure 2A).
Most investigators were still enrolling
patients, albeit at a lower rate
(Figure 2B). The average recruitment
rate dropped by almost half since the
pandemic began, compared with
2019, with worse trends in central
Europe and the United States
(Figure 2C). Detailed trial experience
is shown in Figure 2D. Observational
studies had a higher proportion of
delayed initiation (30%) than inter-
ventional studies (15%) (Figure 2D).
Investigator responses regarding trial
experiences correlated with their
concerns about the long-term impact
of COVID-19 (Figure 2D). When the
status of public trials was queried
from surveyed investigators, none of
the current trial statuses reflected
that reported by investigators. This
discrepancy indicates a possibly
greater damage to clinical trials than
reflected in our survey. Figure 2D also
shows recruitment rate trends by trial
experience and solutions to allow pa-
tient access to ongoing studies, adop-
ted by 37% of the respondents (ie,
implementations of virtual platforms,
protocol amendments, and shipping
oral study drugs directly to patients).

Learning From Disruption
to Recovery

The alarming situation on several
inter-related fronts observed in the
current study suggests that future
sustainability of PC research is at
serious risk. In the short term we are
likely to expect a detrimental impact
SCO 5.6.0 DTD �
on patient outcomes because of the
reduced recruitment rates in clinical
trials or to the decreased availability of
active studies, which compounds the
breakdown of cancer care for PC pa-
tients.21 This will undoubtedly worsen
the already critical situation charac-
terized by poor availability of clinical
trials—and pharmaceutical industry
investment—for PC compared with
other cancers.17 Nevertheless, even
more concerning is the long-term
impact that might follow the disrup-
tion of discovery science aimed at
investigating mechanisms of disease
susceptibility, initiation, progression,
and new drugs and biomarkers for
therapy. Impoverishment of govern-
ments, universities, and patient orga-
nizations in addition to diversion of
the public’s attention and funds to the
more urgent issues centered on the
pandemic will significantly contribute
to long-lasting detriment.

It is worth noting that the current
study was conducted in November and
December 2020, at the beginning of the
second wave of the COVID-19
pandemic in many countries. Given
the subsequent peaks and associated
restrictions, the picture we have pre-
sented may be an underestimation of
the real damage to PC research.

However, disruptive changes, albeit
often detrimental, particularly in the
short term, can be positively construc-
tive in the longer term, triggering
innovation and progress. What did we
learn from the COVID-19 experience
and how can we take advantage of it to
enhance PC research?

If on one hand the COVID-19
outbreak has dismantled cancer
research, on the other it has highlighted
the essential social value of the scien-
tific community and its ability to adapt
to unfavorable circumstances, innovate,
and deliver results with exceptional
speed. In addition, the urgent global
need for novel treatments and vaccines
for the COVID-19 infection has simpli-
fied bureaucracy and accelerated tradi-
tional regulatory timelines in an
unprecedented manner. This, along
with enhanced international coopera-
tion, expedited bench to bedside trans-
lation, improved public education, and
enforced interaction between industry,
YGAST64508 proof � 3 September 2021 � 11
academia, governments, funders, regu-
latory agencies, and public health in-
stitutions, inspires novel opportunities
that can be taken forward to reform
and potentially accelerate the way can-
cer research is conducted.

Some positive strategies adopted
in clinical cancer research during the
pandemic, such as telehealth consul-
tations, remote consent, and
increased flexibility on trial pro-
tocols, may help improve trial acces-
sibility in the future.2 In this way the
COVID-19 outbreak provided a
unique chance to reform, simplify,
democratize, and accelerate clinical
investigation.22

Nevertheless, a key point remains
the uncertainty about economic sus-
tainability. Governments should
consider this with urgent priority and
direct adequate investments from re-
covery plans for cancer research and
cancer patient organizations.23

Finally, sharing ideas, expertise, and
resources; creating networks; and
strengthening collaborations between
the scientific community and patient
organizations will be crucial to mitigate
the adverse impact of the pandemic to
fund a solid proactive ground for the
postpandemic era. The cooperation set
in place for the current study is a good
example of such a strategy.

In conclusion, research for PC is vi-
tal and requires attention from policy-
makers. Borrowing the slogan of world
PC day 2020, “It’s about time," we are
calling for urgent transdisciplinary
measures to protect science, re-
searchers, clinical trials, and advocates
during the COVID-19 outbreak and to
accelerate the recovery process in the
postpandemic era to avoid irreparable
regression with consequent harm to PC
patients and society.

The following interventions should
be considered for restructuring to
enhance cancer research in the future:

� Simplification of grant application
processes: reduce supplemental
documentation, reduce bureaucracy,
and accelerate the revision process
and the communication of decisions.

� Enhanced support and flexibility
from agencies, institutions, and
scientific societies: postponing
3
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Figure 2. Impact of the COVID-19 pandemic on clinical trials Q7.
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deadlines for current and future
grants, extension of funding, flexi-
bility of timelines, no-cost exten-
sions for current grants, and
reduce hiring freezes.

� Ensure fiscal support to re-
searchers: economic sustainability
in case of grant suspension/fund-
ing cut because of the pandemic
and implement furlough funds.

� Policies targeted at early in-
vestigators and women24: imple-
ment funding for junior PIs, extend
early investigator status for grant
applications, extend tenure for aca-
demics, guarantee promotion and
career advancement despite
decreasedproductivity, introduction
of gender balance in grant applica-
tions and awards, and implement
childcare policies (onsite facilities,
full-day childcare programs).

� Promote clinical research following
the American Society of Clinical
Oncology recovery recommenda-
tions25: ensure that clinical
research is accessible, affordable,
and equitable; design more prag-
matic and efficient clinical trials;
minimize administrative and regu-
latory burdens on research sites;
recruit, retain, and support a well-
trained clinical research work-
force; and appropriate oversight
and review of clinical trial conduct
and results.

� Implement enhanced networking:
sharing ideas, expertise, resources,
and strengthening the collabora-
tion between scientists, oncolo-
gists, industry, cancer societies,
and patient organizations.

� Attract investment: exploit social
media to stimulate interest in can-
cer research and to attract private
donations, encourage pharmaceu-
tical companies to invest in cancer
research, and promote
academic–industrial partnerships
in the direction of openness and
cooperation.

� Increase governmental funds for
cancer research: urge governments
to take bold new actions to increase
SCO 5.6.0 DTD �
funds for cancer research such as
recovery funds and innovative
plans for allocation of the income
taxes and promote supportive
ecosystem that includes govern-
ment agencies, academia, and
research institutions

� Develop recovery plans for patient
organizations.
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